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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a soled 
electrolytic capacitor which permits Improvement in the 
withstand voltage of the entire capacitor by utilizing a 
reverse withstand voltage of a cathode foil In the solid 
electrolytic capacitor. 

SOLUTION: A capacitor element 10 is formed by winding 
an anode foil 1 , made of an electrode member formed at a 
predetermined formation voltage and a cathode foil 2, 
made of a formed electrode member with a separator 3 
provided between the anode foil 1 and the cathode foil 
2. This capacitor element 10 is impregnated with a solid 
electrolyte. The vwthstand voltage characteristic of the 
entire capacitor is improved, since it is the sum of a 
forward v^stand voltage of the anode foil 1 and a 
reverse withstand voltage of the cathode foil 2. 
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[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] tliis invention relates to the solid 
electrolytic capacitor which enabled improvement in a withstand-voltage property. 
[0002] 

[Description of the Prior Art] As the main technique of raising the rated voltage of 
organic and an inorganic solid-state aluminium electrolytic condenser, the formation 
voltage of the anode plate foil to be used is raised, and increasing the thickness of an 
oxide film is known from the fonner. On the other hand, in an electrolytic capacitor, 
when the size of an electrode is the same, a withstand voltage and electrostatic 
capacity have the relation of an inverse proportion mostly. Especially the ratios 
(VF/WV) of a solid-state aluminium electrolytic condenser are 3-6, and are larger than 
the value of 1.1-1.5 of the usual non-solid-state aluminium electrolytic condenser, and 
the ratio becomes so large that the withstand voltage of a product becomes high. 
Therefore, if the fomiation voltage of the anode plate foil to be used is raised and 
rated voltage is raised, capacity will fall sharply and valve flow coefficient product per 
volume will decrease. For example, in the case of the solid-state aluminium 
electrolytic condenser which used manganese dioxide as a cathode material, by 
16WV, if rated voltage is 4.7 micro F (valve flow coefficient=75.2) to capacity being 
15 micro F (valve flow coefficient=94.5) in 6.3WV(s) and tends to obtain a high 
withstand voltage further, valve flow coefficient product will fall increasingly. 
[0003] Moreover, such a solid-state aluminium electrolytic condenser is 
comparatively small, and it is used in many cases, and since the cormection area of an 
anode plate foil and a tab is small, if formation voltage becomes more than lOOV, 
connection between an anode plate foil and a tab will become difficult. It was difficult 
to realize the product withstand voltage of 20 or more (as a real withstand voltage, it 
is about 30V) WVs generally for these reasons. 
[0004] 

[Problem(s) to be Solved by the Invention] this invention is proposed in order to solve 
the trouble of the above conventional technology, and the purpose is in offering the 
solid electrolytic capacitor which enabled improvement in the withstand voltage of the 
whole capacitor by paying one's attention to the withstand voltage of the opposite 
direction of the cathode foil in a solid electrolytic capacitor. 
[0005] That is, it receives a thing, and in the case of a solid-state aluminium 
electrolytic condenser, the withstand voltage of the opposite direction of a non-solid- 
state aluminium electrolj^ic condenser has the withstand voltage equal to twisting 
almost which is 1 / 3 - 1/2 of the right direction, as shown in drawing 6 
<http://www4.iDdl.ipo.go.ip/cgi-bin/tran web cgi eiie?u=http%3A%2F% 
2Fwww6.ipdl.ipo.go.ip%2FTokuiitu%2Ftiitemdrw.ipdl%3FN0000%3D237% 
26N0500%3D1E%5FN%2F%3B%3E%3E%3F%3A%3B%3C7%3F%2F%2F%2F% 
26N0001%3D130%26NQ552%3D9%26N0553%3DOQQQ09> . Then, in this 
invention, improvement in the withstand voltage of the whole solid electrolytic 
capacitor is aimed at by using the electrode foil which carried out the chemical 
conversion as a cathode foil, arid using the withstand voltage of the opposite direction 
which this cathode foil has. 

[0006] by the way, as conventional technology similar to this invention, the non-polar 
solid electrolytic capacitor called bipolar mold is proposed so that it may be indicated 
by JP,7-263288,A (name : non-polar solid-state electrolytic capacitor) and JP,8- 
97097,A (a solid electrolytic capacitor and its manufacture method) These non-polar 
solid electrolytic capacitors are chiefly used as an object for an alternating current, and 
the electrode foil which carried out the chemical conversion of an anode plate foil and 




the cathode foil constitutes them. However, as for such a solid electrolytic capacitor 
for an alternating current, the electrostatic capacity and the withstand voltage in each 
electrode foil are equally set up so that the property of the forward direction and an 
opposite direction may become equal. Therefore, when manufacturing the solid 
electrolj^ic capacitor for this alternating current, it is necessary to adjust delicately the 
winding length of each electrode foil, the area of the electrode foil which counters on 
both sides of separator, the chemical-conversion voltage of each foil, etc., and as 
compared with the general solid electrolytic capacitor for an alternating current, 
composition is complicated and fabrication operation is also troublesome. 
[0007] On the other hand, in order that the solid electrolytic capacitor of this invention 
may only use the withstand voltage of the opposite direction which a cathode foil has, 
it is not necessary to make equal the property of an anode plate foil and a cathode foil, 
and there is no difficulty on manufacture like the solid-state electrolytic capacitor for 
an alternating current. Moreover, since it is possible to change the property of an 
anode plate foil and a cathode foil, the niunber of times of winding of a cathode foil is 
adjusted, the withstand voltage of an opposite direction can be changed and the 
withstand- voltage property of the whole electrolytic capacitor can also be adjusted. 
[0008] 

[Means for Solving the Problem] It is characterized by for invention of a claim 1 
having woimd the anode plate foil which consisted of electrode members by which the 
chemical conversion was carried out, the cathode foil which consisted of electrode 
members by which the chemical conversion was carried out, and these anode plate foil 
and a cathode foil through separator by predetermined formation voltage, having 
formed the capacitor element, having generated the solid electrolyte to this capacitor 
element, in order to attain the aforementioned purpose, and raising the withstand 
voltage to direct current voltage. In invention of the claim 1 which has such 
composition By using the foil which has a chemical film in a cathode side in a solid- 
state aluminium electrolytic condenser Since voltage will be distributed also to a 
cathode side if the same function as having connected in series the capacitor which 
has the withstand voltage of the 1 / 3 - 1/2 in addition to a substantial anode plate foil 
is given and direct current voltage is impressed to this, it becomes possible for the 
withstand voltage of a capacitor to make it go up as a result. 

[0009] Invention of a claim 2 is characterized by the aforementioned anode plate foil 
and the cathode foil consisting of same electrode members. In invention of this claim 
2, since the two-electrodes foil is constituted by the same electrode member, it is not 
necessary to prepare a separate electrode member, and manufacture of a solid 
electrolytic capacitor becomes easy. 

[0010] Invention of a claim 3 is characterized by the withstand voltage and/or 
electrostatic capacity of the forward direction to the applied voltage in the 
aforementioned anode plate foil and a cathode foil differing from each other with each 
electrode foil, respectively. In invention of this claim 3, it becomes possible to adjust 
suitably the rate of the voltage distributed on two poles, and a desired withstand- 
voltage property can be acquired easily. 

[001 1] The aforementioned anode plate foil or a cathode foil has the empty volume 
section wound independently, and invention of a claim 4 is characterized by the length 
of the aforementioned anode plate foil and a cathode foil differing. In invention of this 
claim 4, the withstand voltage and/or electrostatic capacity of two poles can be easily 
adjusted by preparing the empty volume section and changing the length of an anode 
plate foil and a cathode foil. 

[0012] The aforementioned electrode member consists of aluminum and invention of 
a claim 5 is characterized by the aforementioned electrolyte consisting of manganese 



m • 

dioxide. Since the withstand voltage of an opposite direction arises effectively in 
invention of the claim 5 which used such an electrode member and an electrolyte, 
improvement in the withstand voltage of the whole capacitor is remarkable. 
[0013] 

[Embodiments of the Invention] Hereafter, one of the operation fonns of the solid 
electrolytic capacitor by tliis invention is explained according to a drawing. 
[0014] (1) The block diagi'am <http://www4.ipdl.ipo.go.ip/cgi-bin/tran web cgi eiie? 
u=http%3A%2F%2Fwww6.iDdl.iDO.go.ip%2FTokuiitu%2Ftiitemdrw.ipdl% 
3FN0000%3D237%26N0500%3D1E%5FN%2F%3B%3E%3E%3F%3A%3B% 
3C7%3F%2F%2F%2F%26N0001%3D130%26N0552%3D9%26N0553%3DQ000Q4> 
1 of the forai of operation is the solid electrolytic capacitor of this invention, winds 
the anode plate foil 1 with which it consisted of valve action metals, such as 
aluminum, and the oxide-film layer was fomied in the front face, and the 
aforementioned anode plate foil 1 and the cathode foil 2 which consisted of same 
material tluough the separator 3 which consists of Manila paper, a glass paper, a 
nonwoven fabric, etc., and fornis a capacitor element 10. And solid electrolytes, such 
as manganese dioxide and 7, 7, 8, and 8-tetracyano quinodimethan (TCNQ) complex, 
are sunk into this capacitor element 10. 

[0015] The lead wire 6 and 7 for connecting each electrode outside is connected to the 
aforementioned anode plate foil 1 and the cathode foil 2 by well-known meanses, such 
as a stitch and ultrasonic welding. These lead wire 6 and 7 consists of aluminum etc., 
is equipped with the external connection which bears the electric connection between 
a connection with the anode plate foil 1 and the cathode foil 2, and the exterior, and is 
drawn from the end face of the wound capacitor element 10. 

[0016] As a capacitor element 10 sandwiches separator 3 in between, it rolls it roimd, 
and it forms the above-mentioned anode plate foil 1 and the above-mentioned cathode 
foil 2. According to the specification of the solid electrolytic capacitor to manufacture, 
it is arbitrary, the size of two-poles **** 1 and 2 responds also to separator 3, and the 
thing of a little large width-of-face size should just be used for the size of the two- 
poles electrode foils 1 and 2. Moreover, the length of the anode plate foil 1 and the 
cathode foil 2 does not necessarily need to be in agreement, and the area which 
counters through separator 3 by carrying out the empty volume of whether it is a gap 
at the time of winding can change the length, without making it change. Moreover, 
what is different in some of chemical-conversion voltage, thickness, and some of [ 
any one or ] can also be used instead of using the same member with an anode plate 
foil and a cathode foil. 

[0017] As it consists of valve action metals, such as aluminum, and is shown in 
drawing 2 <http://www4.ipdl.ipo.go.ip/cgi-bin/tran web cgi eiie?u-http%3A%2F-% 
2Fwww6.ipdl.ipo.go.ip%2FTokuiitu%2Ftiitemdrw.ipdl%3FN0000%3D237% 
26N0500%3D1E%5FN%2F%3B%3E%3E%3F%3A%3B%3C7%3F%2F%2F%2F% 
26N0001%3D130%26N0552%3D9%26N0553%3D00Q005> , the aforementioned 
anode plate foil 1 split-face-izes the fi-ont face by electrochemical etching processing 
in chloride solution, and forms many etching pits 8. Furthermore, the oxide-film layer 
4 which impresses voltage in solution, such as boric-acid ammonium, and serves as a 
dielectric is formed in the firont face of this anode plate foil 1. The gap section of this 
oxide-film layer 4 and separator 3 is filled up with the solid electrolyte which sank 
into the capacitor element 10, and it forms the solid electrolyte layer 5. On the other 
hand, the cathode foil 2 is constituted like the aforementioned anode plate electrode 
foil 1, and it is wound so that the oxide-film layer 4 may counter separator 3. 
[00 1 8] (2) Operation drawing 3 <http://www4.ipdl.ipo.go.ip/cgi- 
bin/tran web cgi eiie?u=httD%3A%2F%2Fwww6.ipdl.jpo.go.ip%2FTokuiitu% 



2Ftiitemdrw.ipdl%3FNOQO0%3D237%26N05O0%3DlE%5FN%2F%3B%3R%3E% 
3F%3A%3B%3C7%3F%2F%2F%2F%26N0001%3D130%26N0552%3D9% 
26N0553%3D0QQ0Q6> of the form of operation is direct current voltage VO to the 
solid electrolytic capacitor of the form of this operation. The equal circuit at the time 
of impressing is shown, the inside CI of drawing — Rl and VI The capacity of the 
oxide film of the anode plate foil 1 (it is the forward direction to applied voltage), 
direct current resistance and the voltage distributed, C2, and R2 and V2 the capacity 
of the oxide film of the cathode foil 2 (it is an opposite direction to applied voltage), 
direct current resistance, and the voltage distributed — it is — 10 It is the leakage 
current of this capacitor, the voltage concerning the anode plate [ at this time ], and 
cathode side CI And C2 **** ~ unrelated - direct current resistance Rl of each 
coat And R2 It is decided by the size. That is, at the form of this operation, only the 
part wliich carried out the empty volume is long as compared with the anode plate foil 
1, and the cathode foil 2 is the direct current resistance R2. Direct current resistance 
Rl of an anode plate foil It compares and is big. 

[0019] In the non-polar non-solid-state aluminium electrolytic condenser which 
generally used the polar-zone material which perfomied the chemical conversion to 
both the anode plate foil 1 and the cathode foil 2, the withstand voltage of the oxide 
fihn of an opposite direction is small to applied voltage, namely, it is R2, Since it is 
very small, it is Rl substantially. The direct-current withstand voltage of a capacitor is 
[ that what is necessary is just to take into consideration therefore ] in agreement with 
the withstand voltage of the oxide film of the forward direction to applied voltage, 
[0020] In however, the case of the solid-state aluminium electrolytic condenser which 
used the polar-zone material which performed the chemical conversion to both the 
aforementioned anode plate foil 1 and the cathode foil 2 like the gestalt of this 
operation Since the withstand voltage of the oxide film of an opposite direction has 
the withstand voltage of 1 / 3 - 1/2 of the forward direction to applied voltage, it is R2. 
It is comparatively large and is distributed to an anode plate and cathode side at VI 
=V=R1/(R1+R2) and V2 =V=R2/(R1+R2), respectively. Therefore, it is the leakage 
current 10 from the case where voltage is held only by the anode plate side. It becomes 
small, moreover, withstand voltage VI of the oxide film to which the withstand 
voltage of the solid-state aluminium electrolytic condenser of this operation gestalt is 
located in the forward direction to applied voltage Withstand voltage V2 of an oxide 
film located in an opposite direction the sum ~ becoming — a cathode foil — un — 
several [ formation or ] - the case where about V Chemicals foil is used ~ V2 only - 
it increases 

[0021] Thus, the electrical property can be improved, without making high chemical- 
conversion voltage of each electrode foil, or making the thickness of an electrode foil 
increase by them according to the solid electrolytic capacitor of the gestalt of this 
operation, since the withstand voltage of the whole capacitor is determined by the 
withstand voltage to the forward direction of an anode plate foil, and the withstand 
voltage of the opposite direction of a cathode foil. 
[0022] 

[Example] Next, the electric property of the solid electrolytic capacitor of this 
invention and the conventional solid electrolytic capacitor which used the cathode foil 
which does not perform a chemical conversion is compared. 

[0023] The anode plate foil and cathode foil which carried out etching processing of 
the example 1 aluminum foil, carried out the chemical conversion by formation 
voltage 98 V, and formed the oxide film in the fi-ont face were created. After joining 
an electrode terminal to these anode plate foils and cathode foils, respectively, it 
wound on both sides of separator, and the capacitor element was formed. In this case, 




the length of 22mm and a cathode foil of the length of an anode plate foil is 33mm, 
and the empty volume of the cathode foil is carried out that much. It sank into the 
manganese nitrate solution which added the way acid 0.1 to 0.2% of the weight to this 
capacitor element, and perfomied reduced pressure sinking in. Then, it pyrolyzed at 
270 degrees C for 10 minutes, and it impressed 35V in restoration Chemicals liquid 
further, restoration Chemicals was perfonned, this capacitor element was closed by 
the epoxy resin, and the aluminum solid-state electrolytic capacitor which has the 
electrolyte layer of manganese dioxide was manufactured. 

[0024] In the solid electrolj^ic capacitor indicated in the example of comparison 1 
aforementioned example 1, the aluminum foil of formation voltage 98V was used 
only for the anode plate foil, and the cathode foil used the non-degassed aluminum 
foil. 

[0025] In the solid electrolytic capacitor indicated in the example of comparison 2 

aforementioned example 1 , the aluminum foil of formation voltage 1 70V was used 

only for the anode plate foil, and the cathode foil used the non-degassed aluminum 

foil, 

[0026] 

[Table 1] 



both the equivalent series resistance ESR measured by lOOkHz at the solid electrolytic 
capacitor in an example 1 so that clearly from Table 1 leakage current LC and a 
withstand voltage — although — it turns out that it is improving as compared with the 
solid electrolytic capacitor which used the cathode foil which is shown in the 
examples 1 and 2 of comparison, and which has not performed the chemical 
conversion 
[0027] 

[Effect of the Invention] According to this invention the above passage, a means to 
use the polar-zone material by which the chemical conversion was carried out as a 
cathode foil enables it to raise the electrical property of a solid electrolytic capacitor, 
especially the withstand-voltage property over direct current voltage. Moreover, since 
the solid electrolytic capacitor of this invention is used as an object for a direct current 
and it should take into consideration only the withstand-voltage property of an 
opposite direction that it is not necessary to miake in agreement the electrical property 
of a cathode foil and an anode plate foil, and a cathode foil has it, manufacture of a 
capacitor is also easy the solid electrolytic capacitor and it is excellent in practicality. 



[Claim 1] The solid electrolytic capacitor characterized by having wound the anode 
plate foil which consisted of polar-zone material by which the chemical conversion 
was carried out, the cathode foil which consisted of polar-zone material by which the 
chemical conversion was carried out, and these anode plate foil and a cathode foil 
through separator by predetermined formation voltage, having formed the capacitor 
element, having generated the solid electrolyte to this capacitor element, and raising 
the withstand voltage to direct current voltage. 

[Claim 2] The solid electrolytic capacitor according to claim 1 characterized by the 
aforementioned anode plate foil and the cathode foil consisting of same polar-zone 



materiaL 

[Claim 3] The solid electrolytic capacitor according to claim 1 to which the withstand 
voltage and/or electrostatic capacity of the forward direction to the applied voltage in 
the aforementioned anode plate foil and a cathode foil are characterized by differing 
with each electrode foil, respectively. 

[Claim 4] The solid electrolytic capacitor according to claim 3 characterized by for the 
aforementioned anode plate foil or a cathode foil having the empty volume section 
wound independently, and the length of the aforementioned anode plate foil and a 
cathode foil differing. 

[Claim 5] The claim 1 characterized by for the aforementioned polar- zone material 
consisting of aluminum, and the aforementioned electrolyte consisting of manganese 
dioxide, a claim 2, a solid electrolytic capacitor according to claim 3 or 4. 
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